SUMMARY A mother and three children presenting with syncope induced by exercise and emotion were diagnosed as epileptic. They, and three symptom free children, showed frequent ventricular and supraventricular tachyarrhythmias on ambulatory electrocardiographic monitoring. Three died before the correct diagnosis of disordered sympathetic innervation of the heart was made, but episodes of syncope and cardiac arrhythmias in the survivors have been successfully treated by propranolol.
It is well known that episodic loss of consciousness may have a cardiac rather than cerebral origin. We present a family where these episodes were misdiagnosed and treated as epilepsy.
Case reports
A mother and three of her thirteen children ( Fig. 1) presented with syncopal attacks which had strikingly similar features. In each case the patient would fall to the ground unconscious without warning, no tonic or clonic movements occurred, and recovery of consciousness took place within a few minutes. The episodes had their onset in late childhood and occurred only on exercise (for example running, walking up hill, lifting a heavy load) or with emotion (for example fear, anger).
The mother (patient 11.7 in Fig. 1 were normal. Further investigation was carried out when it was learned that his mother had cardiac arrhythmias. A chest radiograph and echocardiogram were normal, but ambulatory electrocardiographic monitoring showed arrhythmias similar to his mother's (Fig. 2) . The slowest heart rate was 55 per minute. An exercise test had to be stopped after only 45 seconds as he became distressed and frightened and his electrocardiogram showed very frequent ventricular ectopics with short runs of ventricular tachycardia. As with his mother, a pacemaker was inserted because he was thought to Cardiac arrhythmias misdiagnosed as epilepsy 55 have sinus node disease, but his syncopal attacks and arrhythmias continued. After a few months, a diagnosis of disordered sympathetic innervation of the heart was made (similar to the prolonged QT syndrome but with a normal OT interval) and he was started on regular propranolol. On a daily dose of 160 mg, he has been free from further attacks for 18 months and repeated 24 hour ambulatory electrocardiographic recordings have been normal with no ventricular or supraventricular arrhythmias.
The other 10 siblings were investigated by chest radiograph, electrocardiogram, echocardiogram, and 24 hour ambulatory monitoring. It was discovered that three younger children (111.10, 111.11, and III.12) age 7, 8, and 10 years showed identical arrhythmias to those of their mother and affected brothers. They have no symptoms, attend normal schools, and show no physical abnormalities apart from being rather thin. All other investigations were normal (heart rate 96, 96, and 90 per minute; QT, 0-46, 0-41, and 0-39 second respectively). These three children have been treated with propranolol (60 mg/day), they remain symptom free, and repeated 24 hour ambulatory electrocardiographic monitoring shows complete abolition of the ventricular and supraventricular arrhythmias.
Discussion
It seems likely that this family suffer from disordered sympathetic innervation of the heart, a variant of the prolonged QT syndrome.' Structural heart disease such as cardiomyopathy or a prolapsing mitral valve has been largely excluded by examination and cardiac investigation. Disordered generation of the cardiac impulse (sinus node disease) was the initial diagnosis, although this is rare in children except after cardiac surgery.2 The diagnosis was made because of periods of sinus bradycardia, but these were not severe and the symptoms were unaffected by the insertion of a demand pacemaker. The prolonged QT syndrome may occur alone3 as an autosomal dominant condition or with severe nerve deafness4 as a recessive disorder. A variant has recently been described and reviewed5 6 in which the QT interval is normal but where severe ventricular arrhythmias occur on exercise or emotion. Syncope is probably due to ventricular fibrillation induced by the R on T phenomenon. It is not certain whether the normal QT patients are a distinct subgroup physiologically and genetically or whether they represent a 'forme fruste' of the prolonged QT syndrome. Beta blockade is the first treatment in all variants and may be life saving. Left cervical sympathetic ganglionectomy has been used in resistant cases.
Syncope on exertion or emotion, whether or not accompanied by convulsions, is rarely epileptic and should be investigated for a cardiac cause. Initial investigations should include a chest radiograph, echocardiogram, and standard electrocardiogram; these should be followed by an examination of the heart rate and rhythm during exercise. This can be done by means of an exercise test or, more simply in children, by 24 hour ambulatory electrocardiographic monitoring. An event marker on the monitor can be pressed if the child develops any symptoms during the 24 hours of the recording, so that the heart rate and rhythm at the time of the event can be identified when the tape is being examined. If these more extended tests of heart rhythm are not performed, this particular cardiac rhythm disorder, which is dangerous but treatable, will be missed. 
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